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INTRODUCTION

Historically, research designed to elucidate the fundamental mechanisms

controlling the physical and mechanical response of advanced materials, for

example, metal and ceramic matrix composites, has been severely hindered by

the investigator's inability to procure experimental materials whose prior

thermomechanical history is known and well characterized. Conflicting, and

apparently irreproducible results, can, in many instances have, been directly

ascribed to a lack of prior processing information. The laboratory

facilities established utilizing equipment procured under the subject grant

were designed to minimize this obvious shortcoming. In addition, the

equipment purchased has been, and continues to be utilized to support a

number of research programs of immediate and potential future DoD interest.
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EQUIPMENT PROCURED

A listing of the equipment procured utilizing funds provided by the

subject equipment grant is given in Table 1. All equipment is currently

operational.

2



N0O% O 00 0000O o' 00
r-0\ID \ M 0n r O nLnL n 0 00L

Enecf 0OCoo \CO 01 o 0

inr4 -%0) \-0 C4 Ite.-4 r, 0 O4 40
u~~-4r%%- -4- - 0

0

m 0 mO 0 0 -0O

Le) Ir, 00 0 r04n0%

ZD E- %Q m4 Ln CNr- -4Crm

U) C . OCL' Lf- C
0 ) -t % n 0Nm 1

z :

\0 0 .

Ci) p.40 0O%0 0' 000"
00. Cc'I It. O 4 0 00

0 ~ ~ ~ ~ e -4C O0'l0.O OO
\0, 0%. u ~ O u

4)O~ r". 0 0

Ic 4 -4

0 $4100
C) 0)4)r

41-44 J4 J4 4J 4

0 - 413 00

1-4 0 w 9- 9

u 1.j,-4

C:C. 000ca01 0. (

0 14 = w0 )
04 4J M ~0 41 u u q4

L) co .0 0L. 60-H r.4 aa aaF -4 4- 493Z 04 "4U0 0C4 W 4.4 14 2 2Q
cP 4I 41 41J~ 00 40CiW ~ 0 0 0 C.1 C 44< 0 0I

M ACCt v 1 09 $ -40 C:4I 0 E-0 0 uu

U)

0 0

Q.4 0. -4 ' - 4 -
Ui4. 4) C: 00 0 goto c

M4 ..44J 0 (J 0 Qu u u
0 44o O0 0rH4 ... 4 ,P4 .. 4 .,1

rf ) .6 M >% -l~4 4j b bo bo 0
41 0 ca4 la $4 W $4 w w

41 0J 0 w.$4. 4-3 16 4 0 1w40 0 0,. 0 0 91C*'0-4v-4 U 4 -42-4 4j-4U3) 40 .) u U w~.C). 04J0 & -4-4 -4'r4 % -I w
z120 $4.- to I-d0 '- 0 0 0 0o .U) w02 - 94 W 8UEl w01i4 4)4J 4)1 4J

0 0 .vP4 d I.4 W 43 "a u. 0 .~0 4) )u0C)
ag W 000.W 0 0 .0 -4 04C4.b

''-4. "4~0 0 * G0 j 0.000

Id C 10 CO C 0 O C: W W4 4- )N 60 -A a .4 - r4 -4 k -4

3



1un~ 0 c) 0

CV) (n( C - 0
Cl, 0f W)Lf

,-4~C L4~ *- -

0
U2c

0'1 c-N

No ra Oo D NC4 0

4n N C1 0

V) c3
I.Go

110~' N
0 Uu %

00 ~ NN 4

1-4 I 4 0

00

-4)

0l 0

o 0 $
wlU

U 0

00

o
024 - Q.

0 4J 41 i-4
n 0 V- : 0 4) 6

4- ~%~ 0 4) 4.3 0- c

4 34 x0

u z 3c 4



RESEARCH PROGRAMS

The following is a brief summary of the research activities currently

being conducted utilizing the equipment procured under the subject grant.

- High Temperature Plastic Flow and Fracture of Multiphase Alloys and

Composites

This research effort funded as a sub-contract from Carnegie-Mellon

University as part of the AFOSR University Research Initiative "High

Temperature Metal Matrix Composites" is examining the high temperature

plastic flow and fracture behavior of both multi-phase intermetallic alloys

(TiAl, Ti3A!) and discontinuosly reinforced metal matrix composites (TiB2

reinforced TiAl, TiC reinforced INCONEL 718) utilizing the high temperature

creep and closed-loop MTS systems. Future plans include extending these

studies to higher temperature intermetallic (Nb) and ceramic alloys and

composites utilizing the unique high temperature (2000*C), environmental and

mechanical stability of the closed-loop MTS system.

- High Temperature Fatigue Crack Growth Behavior of Ti3Al Based

Intermetallic Alloys

This effort is being funded as a sub-contract from Garrett Engine to

AFWAL and will examine the environmental crack growth behavior of a series of

Ti3Al based intermetallic alloys. Environments of interest will include

vaccuum, inert aymosphere, air and low pressure H2 utilizing the closed-loop

MTS system.
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- High Temperature Creep Behavior of Whisker Reinforced Al Metal Matrix

Composites

The effects of whisker orientation and matrix heat treatment on the

creep behavior of SiC whisker reinforced 2124 aluminum are being examined

utilizing the creep facility established under the grant. This study is

being complimented by an investigation of a sol-gel methodology recently

developed under AFOSR funding at Clemson for altering the interfacial bonding

characteristics of both discontinuous and continuous reinforcements.

- Precipitation Strengthening of Whisker Reinforced Al, Mg and Ni Matrix

Metal Matrix Composites

Aging behavior is being examined in a series of Al (Al-Mg-Cu,

Al-Mg-Cu-Li), Mg (Mg-6Zn) and Ni (INCONEL) matrix composites. These studies,

funded by NASA-Langley (Al) and AFOSR (Ni), involve detailed transmission

electron microscopy, and utilize the heat treatment, thermal analysis and

foil preparation equipment procured under the subject grant.

- Interfacial Reactions in Continuously Reinforced Metal Matrix

Composites

Interfacial reactions and the modification of interfaces, thru sol-gel

processing, is being examined in continuous C reinforced composites. Sample

preparation and examination utilize subject grant equipment.


